Children are seriously affected by poverty and suffer particular deprivations. In addition, their situation is most of the time ignored in the strategies devoted to tackling poverty. This study examined the multidimensional poverty of children under five in Benin by identifying its determinants. It used the data from the demographic and health surveys in Benin from 2011-2012 and adopted the approach by Alkire & Foster (2011) to generate multidimensional poverty profiles of children. The weightings of the dimensions were generated by multiple correspondence analysis. The GLM and Logit models were used to identify the driving factors of child deprivation. Findings indicate that 54 percent of children were multidimensionally poor when the poverty line k = 1 against 32 percent of poor children when k = 3. Nutrition and sanitation dimensions had the highest relative contributions of 41.12 and 28.77 percent respectively to the global multidimensional poverty index.
INTRODUCTION
The issues of poverty have received particular attention from the various development actors in recent decades. In a 1972 speech on the situation of people in developing countries, the former World Bank president Robert McNamara, said that "it is time for the countries of the South to be more concerned with more basic human needs that is to improve the nutrition, housing, health, education and employment of their populations". Indeed, after a long period of macroeconomic stabilization policies contained in the structural adjustment programs which outline that governments must reduce their spending and rationalize their investment policies. The program was implemented by reducing subsidies on inputs, rationing the transport of agricultural products to reduce costs and even plunge people into poverty and underdevelopment in the short term. Donors and financial partners have become aware of the need to implement social policies to combat chronic poverty. For example, the 2000 United Nations (UN) General Assembly indicated poverty reduction as a Millennium Development Goal (MDG) that placed poverty issues at the core of development strategies and academic analyzes.
However, like most of sub-Saharan Africa countries, Benin has been implementing since the advent of these MDGs in 2000 a national strategy for poverty reduction for sustainable development. The various policies implemented by the government contained in the Poverty Reduction Strategy Papers (PRSPs). The evaluation of the [2003] [2004] [2005] Poverty Reduction Strategy has shown that these policies have not achieved the objectives set in terms of growth and poverty reduction.
Two other poverty reduction strategies have been developed (Growth and Poverty Reduction Strategy, 2007 -2009 GPRS and 2011 -2015 . The policies implemented as part of these strategies have significantly reduced the poverty rate. Indeed, the evaluation of these strategies shows that over the period 2006-2011, monetary poverty fell very slightly by 3.2 percent in general and in particular by 10.29 percent in urban areas.
On the other hand, it increased by 2.32 percent in rural areas over the same period (EMICoV, 2011) . Non-monetary poverty currently averages 30.2 percent, or 32.9 percent in rural areas and 26.4 percent in urban areas. In terms of depth and severity, they are respectively 9.8 and 3.9 percent. Worse, Beninese households estimate that they live more and more difficultly (Hounkpodote, 2009) . At this rate, Benin could not certainly achieve in 2015, the MDG on halving poverty. It is therefore important to question the strategies that have been implemented to target poor people and the policies used to reduce or even eliminate both monetary and non-monetary poverty.
Research on poverty shows that women and children are most affected by poverty (Minujin et al., 2006; Nguetse Tegoum & Hevi, 2016) . Poverty begins in childhood, manifests itself in the different deprivations that they suffer and prevent them from accumulating human capital. Insufficient nutrition, poor health, lack of adult care, violence, or lack of education can have a negative impact on the physical, cognitive and psychological development of the child (Makhalima et al., 2014; Mohanty et al., 2018) . Because of their education, these poor children will find it difficult to reach adulthood and to have healthy lifestyles, maintaining them into chronic poverty (Delamonica & Minujin, 2007) . Also, these children are likely to fail in accessing the improved resources needed for themselves and as parents in ensuring the best education for their children. Consequences are often irreversible and jeopardize their life (Psaki et al., 2012) .
Children are the most vulnerable in society and are, for example, most affected by the incidence of poverty, especially those under fifteen. Today's children represent the adults of the future. Uneducated and malnourished, poor children are likely to become the uneducated, malnourished, poor adults of tomorrow (Bradbury, Jenkins, & Micklewright, 2009 ). Thus, to reduce poverty in the future, child poverty must be addressed directly today (Fonta et al., 2019; Nguetse Tegoum & Hevi, 2016) . Similarly, child poverty is also a scourge in today's society. Reducing child poverty will reduce the misery and deprivation that children are experiencing today. To this end, it is essential to study child poverty in order to develop poverty reduction strategies that address its root causes and mitigate their effects on children. Children simply live in poverty differently from adults and are more vulnerable to its negative effects, and have more immediate needs that traditional antipoverty strategies do not respond to (UNICEF, 2012; Delamonica & Minujin, 2007; Minujin et al., 2006) . Anti-poverty strategies need to emphasize on how poverty affects children differently from adults and integrate policies that directly address child poverty.
In the search for better strategies to combat poverty, the situation of children is not sufficiently taken into account. Yet, statistics show that in Benin, children under five represent 16.5 percent of the population and those between 5-17 years old, 38.3 percent (EMICoV, 2011) . And the evaluation of growth and poverty reduction strategies shows that in terms of monetary poverty, the proportion of children aged 0-17 who are poor was 41.2; 39.6 and 41.3 percent respectively in 2006, 2009 and 2011. These rates show that the proportion of children aged 0 to 17 living in households below the income poverty line was higher than that of the overall population. This monetary poverty was 40.1 percent in 2011 for children under five. This situation of the monetary poverty of children under five was more pronounced in rural areas, which has the highest proportion, around 43.3 percent in 2011 compared to 35.1 percent in urban areas. Moreover, it was 40.7 percent for boys against 39.4 percent in girls. It is therefore urgent to be aware and to evaluate the various forms of deprivations suffered by children in Benin.
There are few empirical studies on multidimensional child poverty in Benin (Hodonou, Damien, Gninanfon, & Totin, 2012; Hounkpodote, 2009 ). However, none of these studies has quantified the specificities of childhood poverty and its driving factors. Therefore, there are no official statistics on the multidimensional analysis of deprivations suffered by children in Benin. This study attempts to fill this gap and its contributions will help design policies conducive to the reduction of child deprivation. The study aims at analyzing the deprivation suffered by children under five in Benin. Specifically, it aims to: (i) describe the socioeconomic characteristics of children under five, (ii) identify the dimensions of child deprivation, (iii) establish the profile of the state of child deprivation and (iv) identify the determinants of child deprivation.
RESEARCH METHOD

Measuring Deprivation
To analyze the deprivation of children under five in Benin, we used the approach devised by (Alkire & Foster, 2011) . It involved two steps: an identification step that identifies "who is poor" considering the range of deprivations they suffer, and aggregation step that generates a set of measures of poverty (based on traditional Foster-Greer-Thorbecke, FGT measures) which can be decomposed to target the poorest people and the dimensions in which they are most deprived. It also offers two additional measures in the same class of multidimensional poverty measures: adjusted poverty gap and measurement of adjusted FGT, which are sensitive to the depth of poverty in each dimension, and inequality among the poor.
Dimensions, deprivation thresholds and weighting
The choice of the measurement dimensions of child deprivation is guided by the Sustainable Development Goals (SDGs) defined by the United Nations which Benin is seriously committed with restrictions due to the availability of data. Thus, the Multidimensional Poverty Index is built using five dimensions (Fonta et al., 2019) . The dimensions and deprivation thresholds are summarized in Table  1. A challenge in the construction of the multidimensional poverty index is the choice of weights. The weight determines the intensity with which a selected variable helps explain poverty. Therefore, different weights can be assigned to each attribute. The main methods of weighting proposed in the literature include equal weights, weights based on the frequency, multivariate statistics weight (e.g. principal component analysis, the analysis in multiple correspondences), weights based on regression and normative (Decancq & Lugo, 2009 ).
None of these methods have been proven to be better, and most of the approaches to measuring poverty do not provide appropriate methods to solve the weighting issue. Instead, they provide the flexibility to assign weights to each dimension normatively (Batana, 2013) . Caution is also advanced on the tradeoffs that result using different methods of weighting and the need for robustness tests to determine the impact of the specific value of the weight on poverty indices (Adetola & Olufemi, 2012) . The most commonly used approach is equal weighting (Decancq & Lugo, 2009 ). Although it is convenient, equal weighting is far from uncontroversial (Alkire & Foster, 2011; Decancq & Lugo, 2009 ). An equal weight is a system of normative weighting that is convenient in some situations. Children who have not been vaccinated for 2 years. A child is deprived if the child has received eight of the following vaccines: BCG, DTP1, DTP2, DTP3, polio0, Polio1, Polio2, polio3, measles or has not received treatment for a recent illness involving respiratory infection and acute diarrhea. Housing
Children living in a house without floor (that is to say, a floor mud or manure) or insufficient roof Source: (United Nations, 2003; WHO, 2006) The Multiple Correspondence Analysis (MCA) is the application of the analysis of simple correspondences of multi varied algorithm categorical data encoded as an indicator matrix or array of Burt. It is to explore the internal structure of a covariance matrix while producing an additive, which decreases the disintegration of the total variance (inertia) of the matrix. The MCA is designed to improve the ACP process when it loses the optimal properties of its estimates parameter and provide more powerful tools to describe the hidden structure in a set of variables. It is therefore appropriate for the analysis of categorical data on assets.
Thus, in this article, the weighting coefficients associated with the Dimensions were determined by a multiple component analysis (MCA) (Adetola & Olufemi, 2012) . First, all variables were returned in categorical form and the terms of each categorical variable were converted into binary dimensions taking 1 if the individual had the considered modality and 0 otherwise. Weights are calculated by dividing the factor scores for the first eigenvalue.
Once the children suffering from deprivation in each of the Dimensions identified, the next step was to determine who was multidimensionally poor. It depends on the total weighted of deprivation of each individual. We must set a second threshold, the "poverty line" k. In this study, we used different values of k to calculate the index. Thus, a child is considered deprived if the total weighted of deprivations he suffered is greater than or equal to the threshold of deprivation k.
Econometric estimation of the determinants of child deprivation
To identify the driving factors of child deprivation, a generalized linear regression model (GLM) was used. This choice is based on the fact that poverty indices are proportions. To study the sensitivity of these factors in the continuous or dichotomous nature of the deprivation index, we created a binary variable, 1 if the child is multidimensionally poor and 0 otherwise. We reestimated the model using the variable with a Logit model. This choice is based on the fact that this distribution facilitates the interpretation of parameters β associated with the explanatory variables
The study used secondary data from the Demographic and Health Survey (DHS) of Benin gathered by the National Institute of Statistics and Economic Analysis in 2011-2012 including the sampling and the collection methods were presented in the first attempt. The DHS survey data are nationally representative data and they provided information on the well-being of individuals in households in general and that of children under five in particular.
The data from these surveys are cross-sectional and the key variables used in this research were: the child's age (in months), sex, education of the parents, occupation of the parent, age of household head (years), gender of the household head, the index of household wealth, household residential areas, household size, marital status of head of household and the presence a health facility.
RESULT AND DISCUSSION
This section presents the socioeconomic characteristics of children, the estimates of the deprivation indices of children and their decomposition according to the characteristics of children and the determinants of deprivation of these children.
Socio-economic characteristics of children
A classification of the children of the sample into groups of age in months shows that the within percentage is almost similar. Children between 40-49 months have the highest percentage, 18.69 percent with a workforce of 1348 on the total sample of children. They are followed by children of the age group 10-19 with a percentage of 18.11 percent, those of class 0-9 have the lowest percentage, 14.80 percent. The average number of children under five years is 2 per household and the average age of children under five in the household is 29.85 months. In addition, male and female children are almost equally distributed between households with 50.35 and 49.65 percent respectively. Finally, 36.68 percent of households are in urban area with about 2645 children against 63.32 percent in rural area with about 4566 children.
Estimates of deprivation indices
The observation of Table 2 shows that the nutrition dimension has the highest weight. This indicates that this dimension contributes the most to the explanation of the phenomenon we are studying. It is followed respectively by "Health", "Sanitation" and "Housing". The dimension of "Water" is the least significant, reflecting its low contribution in explaining the poverty of children under five years in Benin.
The estimates of children deprivation in Benin are based on five dimensions: water, sanitation, shelter, health and nutrition ( Table 2) . The estimates of children deprivation in these dimensions were made with contributions generated by the MCA. A second threshold k is defined and it represents the number of dimensions in which a child should be deprived. Table 3 shows the index of multidimensional deprivation estimated according to the value of the threshold k. It results from this table that the measures of privations reduce in respect to the level of k. It is consistent with the findings of Adetola & Olufemi (2012) , Batana (2013) , and Kabubo-Mariara, Wambugu, & Musau (2012) . When the number of deprivations suffered by children k is 1, the incidence rate H is 96.3 percent and 41.1 percent for k = 3. This result is similar to the incidence rate of Bangladesh and Nigeria which gave 96 percent respectively (Budd, 2001 ) and 90.9 percent of (Adetola & Olufemi, 2012) children deprived multidimensionally for k = 1. By contrary, it is different from the 41.2 percent found by (Kabubo-Mariara et al., 2012) among Kenyan children for k = 1. The adjusted incidence rate also suggests that 54 and 32 percent, respectively, for k = 1 and k = 3, children are deprived. A similar result was obtained for rural children in Nigeria where 52 and 27.9 percent of children are deprived multidimensionally respectively for k = 1 and k = 3 (Adetola & Olufemi, 2012) . Alkire & Roche (2012) also found a result not too far for children in Bangladesh with 48.7 and 40 percent for k = 1 and k = 3, respectively. Kabubo-Mariara et al., (2012) have meanwhile found different results for rural children in Kenya with 24.2 and 4.9 percent for k = 1 and k = 3, respectively.
The intensity of deprivation indicates that the proportion of dimensions in which the privations of victims are denied increases with k. Although the index of multidimensional deprivation (MDI) of children decreases because the number of children in poverty decreases, the intensity of the deprivations of the poor increases. This is consistent with the findings of Alkire & Roche, (2012) .
The average deprivation among children who are deprived in at least one dimension of size 2,805 and between children who are deprived in at least three dimensions (k = 3), it is 3,885. These results are consistent with those of (Adetola & Olufemi, 2012) where the mean deprivation among children was 2.86 for k = 1 and k = 3.81 for 3. (Alkire & Roche, 2012) also found that it is 3.03 to 3.67 and k = 1 to k = 3.
The relative contribution of different dimensions to the overall deprivation is presented in Table 4 . The results show that the dimension nutrition has the greatest contribution with 41.12 percent at k = 1. It is followed by dimension sanitation with 28.7 percent at k = 1, whereas the dimension water has the lowest contribution with 2.76 percent. Similar results were obtained with k = 2 and k = 3. This finding implies that nutrition and sanitation of children should be a policy target to reduce child poverty in Benin. 
Decomposition of Child Deprivation
The breakdown of child poverty by sex for the various possible thresholds shows that male children are more victims of deprivation than female children. However, the difference between the sexes is non-significant. Table 5 presents the poverty indices by sex. It results that 54.4 percent of male children are multidimensionally poor to k = 1 against 53.6 percent of female. This rate was 32.7 percent against 31.1 percent at k = 3. These results are similar to those obtained by Adetola & Olufemi (2012) , where 52.6 percent of male and 51.7 percent of female are poor at k = 1. However, the intensity of poverty is higher among male children than female. This shows that male children are more deprived compared to female children. However, this result opposes the conclusion of Adetola & Olufemi (2012) for the case of Nigeria. The decomposition of deprivation indices by residence indicates that children living in rural areas suffer more deprivation than those in urban. Table  5 shows that 61.2 percent of children living in rural areas are multidimensionally deprived against 42.5 percent of urban children at k = 1. These rates are 42.1 and 16 percent respectively for k = 3. These results can be explained by the fact that urban areas are characterized by best roads, health, education, etc. compared to rural areas so that children in households living in rural areas are deprived of a significant number of dimensions, which makes them more vulnerable. The intensity of deprivation is lower in urban than rural children. Table 6 presents estimates results of GLM and Logit models of the determinants of deprivation of children under five years in Benin. First of all, we ran a GLM directly using the estimated values of child deprivation indices at k = 2, corresponding to 40 percent of the dimensions considered. To analyze the robustness of the results of the first model, we created a binary variable, and MDI obtained for k = 2 (0.485) was selected as a threshold for identifying the poor and non-poor children. Thus, a Logit model was estimated and the test for the likelihood ratio (Prob (chi 2) = 0.000) shows that the overall model is significant at 1 percent.
Determinants of deprivation of children
Effect of child characteristics
The coefficients of different children's age groups are negatively correlated with the probability that a child is multidimensionally deprived compared to the class 0-9 months. However, only the coefficients of the class 20-29 months are significant at 5 percent in both models and that of the 10-19 class is significant at 5 percent only in the logit model. It shows that as far as the age of the child increases (class 0-9 months to the next), the probability of deprivation decreases. The estimated marginal effect shows that the probability that a child of the age group 20-29 months or multi-dimensionally deprived is reduced respectively by 0.015 and 0.061 percentage in both models. This result shows that special attention should be given to younger children because they are more likely to experience deprivation. Thus, the information should be given to people, particularly women with newborns on such different vaccinations that children should take and the women need to conform the standard that must be taken. The sex of a child influence significantly positively at 1 percent, the probability that the child is deprived when going from a boy child to a girl. The male influences positively and significantly the probability that the child is deprived of our two models. This result is consistent with that found by Adetola & Olufemi (2012) , but in their case, the coefficient is not significant. However, this can be in the line of studies showing that male children surpass female at birth but over time female surpasses male. It shows that male is more demanding children in care than girls. It should be noted that this probability increases, respectively by 0.0132 and 0.035 in both models when going from a female child to a male child. It shows that awareness campaigns should be directed towards women with male infants. 
Effect of parental characteristics
The estimates of the education level were made, taking as reference "no level". The coefficient associated with households whose mothers have a secondary level of education is significant and negative at 1 percent (GLM model) and 10 percent (logit model). This implies that the probability that a child is multidimensionally deprived decreases with the education level of the mother. A mother with a high school attendance reduced that probability by 0.0216 point (GLM model) and 0.055 point (logit model).
Father's level of education also significantly reduced at 1 percent, the probability of a child being deprived. A father with a secondary level has a higher marginal effect. Indeed, it reduces the probability that a child is deprived of 0.0247 and 0.0665 points respectively in the two models. This shows that children's deprivation decreases with the education level of parents. Similar results were reported by Adetola & Olufemi (2012) in studies on children in Nigeria. These results are explained by the fact that an increase in the education of the poor tends to reduce the cycle of poverty because the work is by far the most important factor of the poor (Adetola & Olufemi, 2012) . Of course, schooling is a long-term investment, but these results underestimate the long-run importance of children's education in reducing poverty in Benin.
Regarding the occupation of household heads partner, the probability that a child is deprived significantly lower with professional partners and those working in agriculture as shown in a negative correlation with the probability that the child is deprived multidimensionally compared to other occupations. For partners of parents who are professionals, the probability that the child is multidimensionally deprived decreases by 0.0129 and 0.0691 points respectively in the two models, while for those engaged in agriculture, it decreases by 0.0156 and 0.0634 points respectively in the two models. This result shows that the agricultural sector does not yet allow the person exercising in this sector to have a standard of living compared to one who is not in that sector. Thus, policies should be implemented to further enhance the agricultural sector to enable those working in it to improve their income and therefore their welfare and that of their entire family.
Effect of household characteristics
The probability that a child is deprived is higher when the household head is a man rather than a woman. A household headed by a man is positively correlated with the likelihood that a child's household is deprived and significant at 1 percent. This result opposes that found by Adetola & Olufemi (2012) . However, this can be justified by the fact that women usually run smaller households whereas men are leading large households. Also, women are more available and closer to children. Also, they seem to take better care of children compared to men. The estimated marginal effect shows that the probability of a child being deprived increases in both models by 0.0248 and 0.0772 respectively when moving from a female-headed household to a male-headed household.
The probability that a child is multidimensionally deprived increases with the age of the household head (significantly at 5 percent and 10 percent but only in the logit model). This is consistent with the a priori expectation that poverty increases with age since the productivity of the individual decreases. This result is in accordance with the study of (Adetola & Olufemi, 2012) . The estimated marginal effect shows that the probability that the child is deprived decreases 0.0753 point when moving from the age group of 70 and over in the 25-39 class and 0.0834 when passing to the class of less than 25 years. This result implies that insurance policies must be implemented to reduce the declining revenue of parents due to retirement.
As for the wealth index quintile, all coefficients of different categories of wealth are important and significant to 1 percent in both models compared to the reference category "Poorest". These variables are negatively correlated with the probability that a child is deprived. This shows that as far as household wealth increases, the probability that a living child will be deprived decreases. The estimated marginal effect shows that the probability that a "Richest" household child is multidimensionally deprived is reduced by 0.2218 and 0.5454 points in both models compared to a child living in a "Poorest" household.
Household size positively affects the probability of a child of this household is multidimensionally deprived. This correlation is significant in the second model in class 1-3. This shows that when moving from a large household to a smaller (1-3 people), the probability that the child under five years is poor decreased by 0.0431 point. This position is consistent with that of Hounkpodote (2009) , that argued that small households are less likely to be poor than others. It only confirms the need to set up incentive mechanisms that cause households to limit the number of births in a home.
The presence of a health facility also reduces the likelihood that a child is multidimensionally deprived as shown negative correlation which is significant at 5 percent. The impact of the presence of a health center in the community reduces the likelihood that a child is multidimensionally deprived by 0.009 and 0.034 points, respectively in the two models. This result is explained by the fact that this health facility facilitates household access to health services such as sensitization on the necessary vaccinations for children, on the nutrition of children, and the kind. These results are consistent with those obtained by Adetola & Olufemi (2012) . This shows that programs decentralization of health facilities on the national territory must be continued and must be accompanied by recruitment and training of new health workers.
CONCLUSION AND SUGGESTION
The study showed that the Alkire and Foster index estimates depend on the number of dimensions considered, and the measure of deprivation decreases with the value of the threshold k. The dimension nutrition has been identified as one that contributes most to the multidimensional child poverty in Benin. This indicates that women should be educated especially in rural areas on the impact of nutrition on the wellbeing of children today but also in the future. The multidimensional deprivation index of children is 0.485 with an almost equal relative contribution of both sexes to the overall multidimensional deprivation index.
Identifying determinants of deprivations suffered by children revealed that the age, sex, the education level of parents, households headed by women, small households, household wealth, professional and agricultural sector head of household's partner, and the presence of health facility reduce the likelihood that a child is multidimensionally poor. By contrary, households headed by men, the high age of the household head and the male child increased the likelihood that a child is multidimensionally poor. These different determinants were found to be robust to the dichotomous nature or otherwise of the multidimensional poverty index, with the exception of the age of the household head and household size.
The eradication of child poverty, in particular, should use a variety of measures affecting different dimensions since poverty is a multidimensional phenomenon. These include more awareness of mothers for improved child nutrition and the various vaccinations that children should take before their five years. It should also encourage the provision of more health facilities. Promoting the construction of social housing in both urban and rural areas and making it available primarily to the neediest households, since attention must be paid to the housing dimension. Finally, to promote access to the family planning program, which is an essential key to reducing household size and poverty.
